The design of a thermal system is studied using temperature sensitivities. The thermal system is subjected to nonlinear temperature constraints, which are in the form of inequalities. Temperature sensitivities and the derivatives of the temperature constraints with respect to different design parameters are calculated by different methods, and their relative computationalefforts are discussed. The thermal system pertaining to a shunt regulator in a spacecraft is considered. For thermal sensitivity analysis, design parameters such as internal heat dissipation, optical properties of an optical solar re ector, emittance of black paint, and emittance of low-emittance tape are considered. The numerical results indicate that the absorptance of the optical solar re ector is the most important parameter in the thermal control of a shunt regulator. An appropriate thermal shield and an increase in the black painted area are suggested as suitable design strategies to control the temperature of the shunt regulator.
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Nomenclature

A
= total surface area of the nodal element exposed to solar radiation, m 
Introduction
C
ONTROL of high heat dissipation within electronic packages and the external heat loads on them from the surroundings is one of the major concerns of a thermal designer inasmuch as the temperatures of the components of the electronic packages are to be maintained in a speci ed range. This speci ed temperature range, when transformed into a mathematical model, results in nonlinear inequalityconstraintsfor temperatures.The presentstudy pertainsto a shunt regulator in a spacecraft system. The objective is to suggest an optimaldesignfor the shunt regulatorby takinginto consideration the variations in the design parameter values, which in turn change the temperatures.
Thermal sensitivitystudies of spacecraft systems, as well as some other structures, have been the subject of many investigations.They are essentially of two types: In the rst, the temperature sensitivities have been calculated without temperatures being subjected to constraints, whereas in the second, thermal sensitivity studies have been conducted incorporating the constraints imposed on the system. Goble 1 discussed the steady-state temperature sensitivities associated with a Skylab orbital assembly without considering the constraints on temperatures. Similar studies have been conducted by Suresha et al.
2 in connection with a transient problem concerning a spacecraft battery.
Haftka 3 described the numerical techniques for computing the sensitivities of temperatures when the system is subjected to linear constraints. Haftka 4 suggested a method to improve the accuracy of the calculated sensitivities. Haftka and Malkus 5 considered large thermal systems with thousands of degrees of freedom and suggested ways of computing thermal sensitivities. They also discussed methods to reduce computational cost and errors in sensitivity calculations. Belegundu 6 discussed design sensitivity analysis of thermal systems with constraints. The adjoint variable method and Lagrangian approach were considered, and it was pointed out that the nal equations obtained from the Lagrangian approach are 552
